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(54) DISK RECORDING METHOD. DISK RECORDER AND RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable disk 
recording method and an information recorder which do not 
invalidate recorded data by managing recorded and managed data 
in a host device in addition to a drive. 
SOLUTION: Recorded user data are made accessible and 
reproducible even after finalization by storing the latest recorded 
and managed data apart from the drive and forcedly performing 
additional writing of the latest data when mismatching to 
information on a disk occurs. In the case of recording video data 
having real time property in particular, video unbroken can be 
reproduced because time for detecting unrecorded areas is 
drastically reduced. 
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(a) T'-^fS@^^^®^c^aS1t^^f5S<^fcmcM 
M L/;?S:?&^* e> ^ ^ U -h T ^ X 7" ^ <i: . 

(b) SSfBX^^^yT' (a) T»i#LTt.^SBSISp^^U± 10 

(c) SatSX^^yy (b) (DjtStCi^U^T. ^-a<h*fJ 
»ft;tB(CH. WiBXT^^vy (a) T^j^LTVi-SHiflB 
^^U±(7)fi:®«$g^. mIfSiifH^x^X^jK#:_htCfB 
S-r^XT^^y >^<h^^^-r^c:<i:^1*tS<*:'r^5='>rX^ 

[W*:^2] (d) mm'r>(7.^mw(D^m^^\^t 

(e) mIt2x^X:i7Sg^*:tC*f-r>5^-lf-x-r57tB^^ 20 
fT -5 X ^ ^ $ 6 {C^-^f ^ C «h <t t- ^ IS*^ 

[if^Jl3] (e) mffST^^rx^^t^^^-r^^-lf 
- X - ^ IB & ^ f T "5 X 7" ^y 7^ <h , 

(f) itftex^X^^^^CDf^tti^fT^XT^^y y^^btc 

[i»*jB4] (g) m^y" ^ Ts^mmznr^tm^ 
[if*^5] (g) ttftBT^^x^^^^tc^^-r^ieg* 

(h) SateX7=-'yy (a) TffiJtbTVi^^^:U±<^€Sr 

SIS^tcScfv^^T, HulBT^-r x^^g^^^-^'r^^-^- 
5='~^ IBi^^ tT ^ X 7" ^y y ^ ^ 6 tcs^-r ^ ;i ^If ® 

[|S*^ 6 ] m*b\^^^^ l.^HX/^-< ^JU^^<7) h ^ ^y 
*3tB-k iJ7 m (4 Tx- (DfH g^B*7&^^tg?^ci: 5^ >r X «S 
x-^tB^2S«5^®^<?)ffig1«^^tB^<?);^cJ/(cM«TL/ci: 

tmrn^^"^ (DfiMis^ t CO it ge^ff -3 it^ . 

*1}|B^^U±<Dte®Sffi^MIB7'^X:i7§g#:±tctBi^T 
^IBS^S^: <£:iiAS^^#®<h*r^iB@^S4^Mo 

[iS*JB7] |^'C^R^*^'5Ui^ix/t-1'^;^«(Z)h^^y so 
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HUIBIB^^SH. IBSiflS^^fTb, 

(a) T^-^IBg^^^fii^cDfiMtS^^IB&cofct/JcM 
St U^'ctJii^' 6 ^ ^ U ±{C«Jt X 7" ^y y ^: , 

(b) XT^^yy (a) T«J#bTVi^MfB;*^'J±cofir 
M1f^<h> mftBx^XiJ7|^^JL<;)T'-i$^IBgg^^^«(^ 
^Mlf « <h cOit^^fT -3 X 7" >y 7^^: . 

(c) XJ'-j'^ (b) (^itg^frc43(/^T. ^-SfeiifiML 
;^c»$tc«, XT^^y-:^ (a) 7?«J^bTl.^^ BfffB;^^U ± 
(O^eitfS^. mItBiifB^5='^X^^«#_b(CfB@-r^X 
7" ^y i ^ S #T ^ il € St i -r ^ T^-r X ^ IB»g 

(d) HtffB5^^X^l«^<D^«^^mT^X7^^yy<h. 

(e) mm'T^:A^umzt^t^:j^—^-^-^^^^ 
no T.'rv e» tcS-^-r ^ c: <h Sr^Sfe <hf ^if 

7 f B«g (D'f^Ts^ f B^l^ e o 

(e) MIB^'^X^ii^^tC^f-r^ix— If-'T^-i^^fB^^ 

(f) HtriBT'^Xi:7jK^<Dgfm^fT^X7"^yy^$6{c 

CW^Jll 0] SaiBIB^mil^l. 

(g) tlilB7'^Xi:7(K^^(c^^T'i)IB»4'tr<?m7:>^*^^L. 

;t <h mr^s X 5^ -y ^ tc^a^r s c <h 

^-raiS^^7IBe(D5='^ X^fB®gMo 
mim. 1 1 ] mflBIBgiaSti. 

(g) miB7^^Xi7iS{*:{C*fr^fH&4't'(?m:;&^!^^b 
;i <h m-r^XT^ ^y y <h . 

(h) BfttBXT^-^yyaT^JtUTl^^;^^: Uii<D^®« 

mzm^^^x. HufB^^x^$^**:fc^-r^^—tf— 7^- 

^IB&<£fT 3 Xt^ ^y ^ ^ tC^^T^ C <h <h-r 
^if 7 tBSStOT^"^ X ^ IB^^go 
[if:*]ll 2] 7^-^fBg^^^«cDfi[S't«^^«l# 

6 iBSg (DlB^^^gg o 

Knx^^-fnis^ l^mBKOx-YX^tB^iS 

®. 

[0 0 0 1 ] 

0tBg^:;&ffi43J:O^tBg^ll^^BfCBI"r^t>cOT^O, # 
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to 0 0 2] 

iBs^Ttx-r X ^ ^ h'T'^ta'^ 7. L T^j^^ ^nrnvfc 
[0 0 0 3] ZLiDjzofSimmm^^^ ::^^^m'^<0':/U 

VD-Rt'^ -^CD*g1#t^ r80 mm (1.23 Gb 

ytes per side) and 120 mm (3,95 Gbytes per sid 

e) DVD-Recordable Disk (DVD-R) j Standard ECMA-2 
79. December l998{ctE«$nTt/^ 

[0 0 0 4] J[^T> ;ic7)DV d-Rt'^ x^SittcS-:?^ 

nm.V^(r>%y'^7.^mW^l\Z\t. m^L-^±.\zV'yy^2 

t^mmML^\z^i^xnt>n^. ^) — \^-(ym.^s^xxs 

[0 0 0 5] mzity"^ 7.^ ±(Dmmmmmx^^o 
-i^f^mmm s tcM-r^ i m(omBd.m&ti.xv->^ 
m&L. ^^/->{z\t9cm&mtmt^^m\z^^-ymm 

f) m^^nx^^^o y^-^<DmM^ittc(DV->m&xn 

mEm^nxi^^^m^^TskLxi^'^^. ta^^^mmo^^m 
x^tTi'^-ym^^MmLx^^ 
[0 0 0 6] 'f^7.^t^mm?^m^4.\z\^. mmmmm 
mt.tmm^mm^^m^nx\^^^. ummm^mz\t 
y'^7.^7!;±7.\z&mti.j'^y^-^mmf)^^f^'^nx 
^30. ^m'sm^mz\t. i Q'^^^xm^^ntm^ 
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h -x-^ : RMD) tmWi^m-^nx\^^^o isgsn 

t^m^rf^n^m^E. 't-( 7.^^mf)^w^^n^^\zm. 
^(^if^^LTi, 2, 3. ... , m(Dm\zm^^n 

-So 

[0 0 0 7 ] t^m'^'^'r-9\z\t. ^'j-ymm^m 
^^^mn E\^xv->m^^mLV-> mmm&m 

[0 0 0 8 ] msfttf-c^.^MEm^M'^^'ryu-^^^ 

mmmm^izmmr^ d o o d « 
[0 0 0 9 ] n— tf^-^ ^y'—i^^mmmme \zmmt 

^m^z\t. y->^II{4S^*^b (1 0 0 2) . T^- 

^mzm^no (1 0 0 3 ) o "T-^cot^mtrnj-t^ 

20 chy->^^a--Xb (1 0 0 4) . Isa^fTo^y— 

m'^mmm\zm@tT^ (i 005) . ;^cj:4o. 

( 1 0 0 5) fi, T^'^r X^7J>^*gfm$n^?'^i:\ 

<Di^^^\zx^umf)^^^ti^x^^o 

[0 0 10] n.— If5^— :5^l2ii^^6^<^IBfi^ 
t^. Slf^l 0 0 2-'iifif^l 0 0 SCD^H^^^OMT. 

30 [0011] ^-^fB&^j^;^T. n^m-my"^ h 

S^fT^^-^ (1 0 0 6) \Z\(t. U — Hr hM^7(7) 

mm^m^ (1 0 0 7) . aM<^tB^^ST'-i$^tcso' 

tiTU-H<>1ffficOf^^^fT-^;^c (1 0 0 8) mz. 

v-i^-i >mm.s<Dmm^no (i 009) . 

[0012] mi 5{t'^^<Dmmmmmi,z<^^Bmm 
i^ya-^^'-hx^^. ^4tM(Dmmtmsm\z:^\^^x 
msxm^fcy'-i^mm (1003) ^n^tz^^z. ± 
40 fig@t^5^^x^iB^f»ffig^^mL3 \^mnr^ 

(2 0 0 1 ) C^T, K^-f y^gfrio'^ Xi:7±(7)tBg^ 

"smmmfj^^m^a^Lrzmmmm'^my'-i^^MmL 

(2 0 0 2 ) , ;:5;:tCtBg^T^feg^«^L./i:t^. IBS^Pi 
tth^^^n^ (2 0 0 3) o 

[00131 mmmi&:^^>'^m^timmy'- 

{.fzmm&m^zm^^^xB^mmm^m^i^ (200 
4) , $m7\^uy.ttmmfi^^m^^n^y'-i^Mm 
3 y^>K^ K^-r >^^®tcS!tTb (2 0 0 5) > cn^ 
50 gfrt;'^ \^^^^i^m^^y'-i^t^^mm^(Oy'-i$^M^m^ 
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no (2 0 0 6) o 
[0 0 14] Skm. IBi^J K U7.^JI0rL/j:;i>^*bl4f^2 

0 0 4~»ifp2 0 0 ec^Siff^aioiib, mm^±^^ 

>f)m^nXWE,m:^^^Tt^^ (2 0 0 7) , IB&iftfP 
[0015] 3ocoy— >-\C0ieg^fT-:3;^c«^ 

moyyjmitZ^'DX. '/->l (7h'U;^ : 3 0 0 0 Oh 
-SFFFF h) , y->2 : 4 0 0 0 0 h 

'-4FFFFh) (Dmmn-of^-f)^. '/->2$mmo)^ 

[00 16] ^<0B#. tB^W3Sx-^ 2c7)^^mL.7!?nT 
T KUX 5 0 0 0 0 hJ[^{^{C5=-'-^^fe^'r^;i(ht::?^j: 

[0 0 17] t^foT. 'AifZ$Em^n^5'—9mwL^'/- 

>2 (7HUX:50000h'-12FFFFh) <hL 

y Kl/X : 4 0 0 0 0 11 — 4 F F F F h ti^aEL;^^^^^ 

[0 0 18] Illl7tl. «£*cD*?*tCJ:»97'-^i5&m 

W^(D:^m\.Z^'DX. V-yi (THI/X:3 00 
00h-3FFFFh) , V—>2 (T : 4 0 0 

O0h'-4FFFFh) (Di5®ff V->2<r>7 
H 4 F F F F h fBSitfg tCf?@;{;^*^^-r ^ b 

[00 19] iicoP#. mm(Dmm'sm^—^m^m'^m 
"T-i^itu^^ ^\z$^ULrcV-> 2(Dmm\twtEL 
tai^K tcoTzub. mm^^mmty \^U7.4 0 0 0 Oh 
mi:;^^7&^ z:<Dmmmizmm^nx\^>^rctb. * 

^ntcT Kux 5 0 0 0 0 hi^jLmzy'—^^B^m't^z 
[0 0 2 0] t^^oT. 'A^zmB^n^^—^^^'^v- 

>2 (7HUX:50000h'-12FFFFh) <hL 

xy'-^^Bmr^citiztjir). yr^-tv^xmxh 

T\^\y7.\ 40000h'-4FFF F h ^i#ffiU;^cJ:l>® 
[0 0 2 1 ] 
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mzM\^xmm\ZBd>mLrzy'-i$^\ttm9J}tfs.^xL^ 
n^^'^mtf^'oxi^i^o. 

[0 0 2 2 ] iitS^TtT^^ 7.^:7^^. iii»(7)yu— ^'-es 

±(Dmti'pmizj:r)mm^'^mummf)^w^r^'^mii. 
mm:^mmL^ nzmiz^^r^^m^^^^^. mzt^m 
^mihmz<D^noz.t^^^<. mmmmmxity'^ x 
x^^z.hf}^^. nmmMum\z^mm\^^m^Em& 
[0 0 2 3 ] ^fz. mm'smmmo^mmfi^ ^m^mm^ 

20 irrzisb\z^nmmmo:>^l^W}f^^nof>^. #fla^n^lB 

mwmm^<Dmmz\t^(oitLm:^^K^^nx^^ui^^rz 

\^mii^<DKMm(Dm^^x^ihr^rzist>izm^ 
mf)^^^if)^r) . r<\zi^mW}i^^mihir^^t^mMtji 
i.^o mz. y=-^nEmmm\z^^^m^mmm^ii!,x 
f^, ^mmi'zm^xmm^tircf2:mm(Dy'-^m^^m 
mx^o. f)^r3iO(Dmm^^^^(^^^wmx^^o mm 

30 m^Wrf)m±i^rzm^ii^^ n^m^^z^mi^^ t^nxi.^ 
o:it\zf3i^o 

[0 0 2 4] z,(Dj^o\z. ^^^cD:fj&x\t. mmwrny" 
-^mm^z^f^i^rcm^zitt. ^mmm^zt^mLrcy'— 

fc. "r-i^tmmmcDm^mmm^m^zmm^zmm:^^ 

[0 0 2 5 ] ^mm^t±mmmj^jz^^. mmiz^^v 
rzm^^^^iyx. }^^-(^&m^ziu^x±&mmxh 

15 & s ^ IS « t- s <h e M -r s o 

[0 0 2 6 ] 

^n. mzhvy^i)mwi(r>±i^^\z^m'^nx. mrfB 
■t^^m&: xy"- ^ (Dmm n^-^^'^^t^^^ mmy"^ y^ o 
m.mzn\.x. m^-^o^w^x^'-^^izmct^'fA 

y.^imc^s^^x^'ox. (a) X— ^'IH^Sr^^^co^S: 

m.*mk^u^(^fzxs\z^W\ x^f^t^ ^ ^ u ^\z ^n-^^ 

50 T.y-v'Xt.. (b) m^7^=rv^ (a) X^m\^X\^^^ 



(c) mrlB7^7^^yy (b) (OAmz^i^^X. T-Wltn 

[0 0 2 7] ^mmcoy'^c^^mm^m^t. (d) wte 

T^^x^iK^os^^^m-r^x-T^'y^ch. (e) Bute 

[0 0 2 8 ] *^HJc7)x><;:?:i:7|g®^r^ii. (e) H«f^ 

■ft. (f) m^^-(7.!7mw<Dm^^no7.^yf^ 

[0 0 2 9 ] *^HJOxV7.^tB®*fefl. (g) Mf2 

7^>f X d7 \zn't^tm^ \zwmm^ \^rz.^t^ik 
]h't^7.j'vf^^^\z^^'r^z.h^mwLh'^^h<o 

[0 0 3 0 ] if%m(D'f^ 7.^mm^m\t. (g) huib 

mr^7.y=-yft. (h) MI5X7^ty:/aTiS^JtUTt/i 

^^^v±(D^mmm\zm^i^x. m^y"^ :^C7mmz 
[0 0 3 1 ] *^Bj(7:)fei^^^ggti, i^>l^H4^^-2>i/^ 

125"^ X i^^«#:±fciB®-r^ ^mmk t^mx 

[0 0 3 2] *^0JcDx^X^ie®ggt^, |W|.6Rt^^ 
^l^HXA'-r ^^W^^OOh^^y ^/i^^J^^^n, H^fSh^^:/ 

^tm^<D±:^d^\z»m^nx. mt^-^^^m^x^r- 

^^^xy'-^^t^.m-^^mmmmx^^x. mjiBte^ 
mmvm^m^rxx^. wimmmm\t. (a) 

-^tmm^m.m(D{tLmmm^tm(DnLU\z'^^\.uf)^ 

^>;<^U±tC^^t-r^X7"^y (b) tSfeXT"^;/^ 

X X ±(^•7^- ^ fsgi zs^m^coffis mm t <Dtt 

^^no7.v^y^t. (c) m^7.T-yf (b) (^tt;^ 

vxi^^^mmM^'ev ±(D&:mmm^. 
^m^±^ztm'r^:^'ry'yt^^^T^^t^^mt 
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[0 0 3 3 ] :^^m(Dy'^ X^IB^^Stl. HiIfBgBgi5[l 

ati. (d) ntim'T^7.^m{^<Dmm^^tht^:^y'y 
zft. (e) 9frtBx>rx^«i*»c?*-r^:x-if-^-i$^ 

h(ox$>^. 

[0 0 3 4] :^mm<Dy^^ 7.^t^m^m\t. mm^mm 
m\t. (e) mmy"^ 7.^mmzM^^:i-^-^-i^ 
nzm^noTsy^yft. (f) mt^y'^Ts^mwmm 

^no7sy-yf^^^\Z^'^r^^t^^m.t^^^<D 

[0 0 3 5 ] ^^^^cDy"^ x^um^m\t. mmm^m 
(g) muy"^ :^.^^mzn^^mm^\zwmt^ 

^± L /t C <i: ^^m-r X 7" y ^ ^ 6 ^-^-r ^ C 

[0 0 3 6 ] *:^B^(7:>7^^ -x^mmmm^t. mmmm^m 

(g) Miax><X^7^#:JC*fT'5IB®^«^C>f^^;^^* 
%^\^r:iZ.t^m\^-t^:^y^yft. (h) ffrtSX-r-^y 

167=^ ^ X ^ ^-r ^ :x — tf -^7="— :^ IB ® ^fT ^ X 7=- 
20 y ^ ^ ^ t:i^^-r ^ C (h <h-r^ =b C0T?^>5o 

[0 0 3 7 ] ^%m(Dmmn^^m\^^ y'-^mmm^ 

-5 C <h chT^ COT? ^ -5 o 

[0 0 3 8 ] *:5!0JCD7^V X^^IBS^SMti. 7^-:^ffiSt 

[0 0 3 9 ] 

[J^H.«coltiSc7)?Pffi] J^T. ^%m(r>^m(Dmm\zr:>\^^ 

X. mm^m\^^xmm-r^o mi--m^\^^%m(om^ 
30 (Dmmz^\t'^^. ^"T^ 7.^mwmmmx^^o 
[0 0 Ao'i mwt,^^^ x^m.w<r>mmmx^%>o r 

it<tfl-T. •t'^ X ^ IBS tf?gm^ 4, U-K-r>ffM^ 
5> T^-^IBSM^e. U-F7»:7h^«7;&«iB©$n 

[0 0 4 1 ] m2\'Xy' 7. ^ ±.<Dm.^mm.mx^^. 

'^m(otimxm^rzmmtm-x$>r). 7^-3^iBam« 
6 iz^tv-yi n^zy'-^m^m^n. m^o:> 
40 $^m'^my'-^m\zv—> 1 -^z— >n(o■^n^'n^c?:^ 
bT. y->§^*&fi:©<hy->s*iiBa^ffig;&«iBg^^n 

[0 0 4 2 ] mstiT^T^'^ x^iBi^^m^^-r^'n— ^ 
-v-hir^^o ^(Dmrnt^iit^oarnxm^tz^mtm 

[0 0 4 3 ] (IIMcOJ^SSl) ^4fl. x^X^tB^S 
*g®<^:±&^e75^6«^«$nfcti^jQ:il>-XT-Ao:>-- 

^2ooty'^7.^tmn±i&mioo. mn^m^y'-^ 

50 l;6^e>SlfiK$nTl^^. 
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[0 0 4 4] ±&mm2 0 0\t. yniry-t^/N'x 2 0 

x-;^2 0 4. iyo/^x2 OS. y'-^xmtimm^ 

©2 0 6. mifmm^m2 0 7. mmmm^^2 o s^-^ 
b^^^n. I 2 0 5 ^iffLxy"^ 7.^tzmn 
±mm 1 0 0 {ct^^^nxt/i^o :/D-fe^ytf/N'7; 2 o 

ni. :/Dir^y1^-2 0 2d^y^U 2 0 3^#a©Jffll#S 

2 0 6-2 0 8 ^T:^'feXTS/ta6Oig3iA'XT^0. 
AT.'O^- 7.2 0 4tCckoT. l/O/\X2 0 

[0 0 4 5] iyO/tX 2 0 5tJ, SCSI (Sraal I Co 
inputer System Interface) -^ATA (AT Attachment) 
^US B (Universal Serial Bus) -^IEEE1394 

[0 0 4 6] y'-^Aihtimm^m2 0 6{t. ±&mm 

^MPEG7:*-'-V^y h(Cl£jffil^T^^e;^^«J 2 0 3^ 

^ijiy. "r-^^^mz^^. ^^^) 2 0 ^t^^^nm-D 

[0 0 4 7] ^{^mmmk 2 0 7 (iiiiigg 2 0 0 \Zti 

'DrzmV^^^>2 1 0\Z^^fi7r^^Zfu±v^2 0 2{c: 
^X. ie^*^^^*<hlir5;^c±fiSS2 0 OCOiftf^iK 
^.^^T^S^^cj: 2 1 1 tcm:^r^o 

[0 0 4 8] «zI^©J^^g2 0 St^ya-ti^y 1^-2 0 2 CO 30 

mzn^^ • %mMm^ffo. mm.mmmk2 o stimm 

[0 0 4 9] J[^±> ±li^S 2 0 0^1-ilS&^;^j:=3>e^ 

^n/typ^^A^^yp-t^y it2 0 2T?||fT$1^:-5Ci: 
[0 0 5 0] t^oT, /^U 2 0 3ticne) Ua-i5^« 

yu^^Kmmz'S^^^f^^m.t^^m-^ti^RAum^. 



2002-31 2940 

10 

[0 0 5 1 ] "f^y^tzmn^mmi 0 0 \t. ^^r^x 

^-^lOK ^*;/Kl0 2, m^iB^M^ 
#S103, H^-f >^$fJW^gl 0 4, 1 0 5. 

^gB-<>:^-:7x-X 1 0 6. nx 1 0 7 JCcfcO^^^ 
tlTl^^o 1 0 1 flTt-r-r 1 <£:lHlfe • f? 

H 1 0 2«3fe5'><X:i7liS«: l-vCDieSS^^ff^^iO 

[0 0 5 2 ] m^mmn^^^l o 3ti. ^-^s^ i o i 
(h'N^y HI 0 2^uwr^:itx^y'^y.^mwi\zn 

[0 0 5 3 ] ;<^U 1 0 5 IS^H^t"* — ^<^/\'^y :7 

\z^wr^ m(n^mn-j yyh x^x^m $ t\,^w$.u e 
[0 0 5 4 ] K^-ry$im^si 0 4f^, ^^le^^^ 

^^^10 3. p<^U 1 0 5 (h. 10 7 ^:n^bTi^^ 

^^si 0 o±^(om^^no. wm. )^^^zfmm^ 

SI 0 4Jl7'D-fe*y+|-T^ 0, -^CDKf^y >^ h»>x7 
;^^U 1 0 5{Cl#^^nTl/^^o 

[0 0 5 5 ] ^gp-r >5'— ^x-;^ 1 0 6 nx i o 
7tcsg8$n, T^-<Xi:7iBi^s^^eJi 0 o\zn^^^ 

[0 0 5 6 ] i^±<Dck5^c«^^n;^1SffiM31i/X5"A 

\z^\^^%zmmm't. m 3 Tiii-<fc^^ x ^%^m.^\mz 
'^ryxm'^'^n^. ^ri^n<r>mmz^\^ ^mm-x. -l 

ffi^ll2 0 0;5^^5^^X^fB&W^SSl OOfC^f^ 

^'t'^ X^ W^tix-Y x>>tB&M^^e 1 

0 0;{i^^fT"r^o ^3fc43tt^x-i$^tB^»f^ (100 

3) \zr>\.^xnm\zwm'^^o 

[0 0 5 7 ] |ll5ti*:S!?^CO^j^c7)J^^iC^^t^5^-^ 

fe®»if^:7 D-^-\-— hT^^o lii3-eai'^fca'-:5^fB 
(1 0 0 3) ^rir>fz^o>w^wmc^o^mz. 

^M2 0 0 \%'r^7.^%mL^^^m.\ 0 0 tC^fbT^^ 

g^^«SS^mb=i-^>H^ffT^ (1 1 0 1) ^> 

X^IB^S±S®1 0 Otix^X^±(7)|B®1^31^^;6^ 
^Sfrt^^fB^SST^-^SE^mL^fTl/^. /N*X107^ 
jlDT^-r^^jiit-r^ ( 1 1 0 2) « 
[0 0 5 8 ] ±ffl[$l©2 0 2 0 3 

^'-^(Dit^^no (1 1 0 3) o n^mi^my'-^oyiH 
m^mu^xt^K^^m^Lnm (1104) Ltzm^z 
/^u 2 0 3(z*sa^^nfcias^«S7'-^^x^x 

^ ± ODglgr ^ L Tie a T ^ ;t «e) to R M D leg^n V 
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>K^^fTL (110 5). 7.^t^mn^mmi o 

tzm'smmm(D^mmmmiz^j^ti (i i 06) lt. 

ton^^-v. Sif^i 1 0 1- 1 1 0 e^moML. ib^ 
mi^m^s^w-D (110 7) o 
[0 0 5 9] mi^^^y2 1 o'vmm^^>t)iw^n^ 

^^EU 2 0 3 \zi^m^n^^^ $mmtt^^7r:f)^$>-or:it lo 
*iJ»rL (1 1 0 7) . /^U 2 0 3tci#«^$n;tfei^s= 
ST'-:5'JcS-3^'/>Ta2gm^^^^?f (110 8). 

H^^ffTS (110 9) o iin^S^Lx;^c7'^Xi57fB 
^^^gSl OOti. ^ttTSML^c-x-^^^^X^ 

±(Dy'-^mmmm^mm\^x\^^< (i 1 1 o) « 

X^ie^M^S® 1 0 07&^^<7)n-7>K^TX^-^X 

u 2 0 3tc^^$n;tfeg^^iix-37(^Ma^fT'9 (1 

111)0 20 

[0 0 6 0] tJlKI. iEi^7HUX<£:|g^b?^30^*^>i!lf^l 
1 0 S-Sjf^ 1111 (7)»if^^^*9jI1-o 
[0 0 6 1] j^f^2i^^>2 1 0Tffil:3i^i?'>;&^*J¥$n^ 
mi^Pm^m2 0 7tCct »9:/Dii*y-9-2 0 2;0tcn 

^T^^t^h^rcLmmL (1112) , mmmnF^m: 

[0 0 6 2] J^±l5£B^bfc««®31>X^AtC*5V^T, 

[0 0 6 3] (I) ^/->i$m 
y'—^^^mmmo^v-y 1 (7FI/x: soooo 

h — SFFFFh) ^C[)fB&7&^^7 > • ^ X 

[0 0 6 4] |i!6(7)J:-5/ci:^-rX:^7!)^*#A$n;^c^{c. 
y'-^^m^'T^i^'Bi^zit. tm'^my'-^ l(DV-> 40 
lS*lte^fi[Mitm(7)7 0 0 0 Oh^^ttSi 

0, C(Z)Si«:d^^/->2ibTlS:^$tl, y->2(C*f 

[0 0 6 5] (2) '/->2mm 

m7^tv-> 2t^m^TVtm(Dy'^ xc^m^&mx^^o 

x-^IS^®«<0^/-> 1 (7HI/X : 3 0 0 0 0 

3 F F F F h ) t'/—>2 (7KUX:40000h'-' 

4FFFFh) -^<Dmmt)^^JLV-> ' ^ U-Xi^n 

i5'2tC«y->l^V->2 0g|J&fiil^«mBiiffie 50 
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[0 0 6 6 ] m7 iDj^ofs.y'^ ^.^^mx^ntzm^z. 
y'-^^mm^^m'^\z\t. tm'smy'-^2a>^/-> 
2&m%^^^m.m^(r>T k ua 5 0 0 0 0 him^ht^ 

[0 0 6 7 ] x^7.^fei^S4gBl 0 0*^ 

fB&«ii5^-:$^ 2 colBi^tc: ^l$:b;^c^^T'^x^ ^Sf til 

L)^P#tC^i . ^k^Zy"^ X ;6^*lf A ^ n;^cBf \Z\t.m 8 CDct 

^7^tt^<h?^^o ^8t**/->2iei^amt^te&«S7=' 

^itur). 9t\z^m\^tzV->2<omm\twiE\^fs. 

[0 0 6 8 ] m^o^^of^ir^f 7.!7timx-^nrcn. m 
sxwm\^t:MmW}mz^ n^y"^ 7.^t?,mmmm^^ 
(110 1-110 2) xmrnti^'^mtifs.^. m 

9^1. las T^b;^c5^^ A^ICiD^t^T^^ A^fB@«^ 
^^mUiaS^TBtODp^^ U 2 0 3(D^^T&^o ^9 

(a) \t^=^^) 2 0 3\z^m'^ntzt^m'^my'-^x^ 

K>. 2(Dm^^^^< /vX^^^o -*09 (b) \t 

y'^T.^t^ ^m^^\^fzm.mmzmmm'T-^x^ o . 

[0 0 6 9 ] m9<Dmn^m^z. mm^my'-^\t^ 
(110 3) ^m-^xh^^mmi^ (i i o 

4) . RMDfBffl^3V>H^ff (110 5) tCJ:-:3T. 
1^9 (a) (Dy'-l^^y^'< >^!7tmn±^m I 0 O-^^y" 

^ ±(Dmm'smm^<Dmmmm.\zmn^ (i i o 
6) ^noo 

[ 0 0 7 0 ] 0 1 0 , ^m^my'-i^m mmoy^^ x 
^mmmx$>^o mi^i i o 6trct-->T. Bm^mm^ 
(DgLmy'-i^tLx. mm'smy'-^ smm-^nxi^ 

[0 0 7 1 ] (3) > 3IB^43ctn^:7 T-f :J-^-rX 

mm 

mi o<D'T^x^^m^zMiyX. y'—^n^mm^o)^- 

>3 (7KUA:50000h-12FFFFh) {Zy" 

-^^tmi^. yT^i-^^xmrn^^TLtzmoyy"^ 
x\t. v-yi. y->2, v->3±x(Dmm^^^ts 

(1 0 0 8) . U — H-r >«iJ^<OlBg^ff ^ (10 0 

9) o z.n\zj:o±xmm^^T\^^ n^my'^x^ 
[0 0 7 2 ] z.(D^^\zvxmm^nrzy'^ T.^izMT 
-So n^mmz-Dif^x^. ±tegg2 0 0 7&^^>x^'x^ 

IB^Siiiill 0 0tc?:*-r^n x^>K%fTTfg^$n, 
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[0 0 7 3] mi^7^i^>2 1 o'x^n±^^i$^>f}m'^n^ 

^^§Mb;^c±fi:S®2 0 Oti^^rU 2 0 3 JCt&ft^LT 
[0 0 7 4] JW±<0J:3tC, IEg^1f31^«JC*f-r'5tBS 

-^ti^xmo^ti^^^mtt^^Tzibn^'^m^u^. 
[0 0 7 5] fz^. ms(Dmm-r:\ >2 te^itt^o 
mm'sm^-i^ 2<Dtmi>z^f&i'rzrz^. z.(d^-^^ 

n^m^nx^^^ {tro^mm's my"-^ 2(Dm^^D'fym 

[0 0 7 6] rj::^. $m'^my'-^^zi^^f^v->mi^ 

^(Dum^^^ih^^mmx^tii^mi^^. 
[0 0 7 7] f^^. ms\z:^n^mmmm'sm^—^it 
tjffiifp 1 1 0 1 1 1 0 6 mmmtt^j: 0 hnt!\zmn 

nmrnftDti ^-h^Eo &^ti^^m.^.x mn Lxh 

[0 0 7 8] ^tz. msiz^i^f^mi^wtrnx. ^^U2 
0 3{zw^^ntz$m'^m'f-^(D^^^no (i i i 
1) ^^^>^it. 7.^:7 Bd,mn±^mv'-^t^mm 
m (1 1 1 0) (omttixhs^K. iKDm-^ity^^ 7.^$^ 

D , mmizmmmit>nrz-^^ ^ o t^^m^^ ^ctxn 

[0 0 7 9] ^fz. msi,z:h\^^^mi^mmx. 3'^>k 

«^<. mm ' m.mt^m^(Dj:oti:yjt^xhmt:>u 

[0 0 8 0] (mm(Dmm2) mm(omm2 ^z^^f^m 
muB^mzyT.f'A^mmcDmmitmmoym^x^D. t 

^^z'Di^^xnmm^zmm'r^o 
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[0 0 8 1 ] (I) itzm 

[0 0 8 2 ] (2) 2n^m 

mi 2 [tv-y 2 B^mm J mk^zy"^ 7.^ mmn^mm 
1 0 oxwrni^m^i^tzm^ nmW}vrzm<D'f^x^m 
mmx$>^o v->2mmmkx^r:>rzrz^. tm'sm 
mmznr ^tm'smy'- ^<D^mt)^nt:> nx^ ^-r. 

10 >2(DmWt^fEiy^^>o 

[0 0 8 3 ] ±^mm2 0 o\tmmmm^^^2 o s\z^ 
ox^x^tess^s^si 0 0(7){?a^^ftiu, t'^x 
^seam ^zm 5 xmm l rzmmmmz^ n^'r^Ts^ 
iBi^itffis?^asbj!i3i (110 1-110 2) ^no. 

[0084] m^\t.. m\ 2xffkvrzy'-c x^^tc^tt^) 

^mx^^o m9 (a) tiy^'J 2 0 3tc:*&iW^nfetB 

zn\t±iiL^m2 0 oco^^u 2 0 3frimiii^©Tco^s 

1 1 1 ia>M»ffeCl<^M^co«^lC*fLT^ff UTC'^ 
[0 0 8 5 ] — :^^9 (b) ^ty"^ 7.C7f)^^m^aM^rz, 

[0 0 8 6 ] m9(Dmm^m\z. la&ss^'-^^Jtgs 

(110 3) t;ickO> ^m-^X^^Lnmi^ (110 
4) . RMD|B^:3V> K^fT (110 5) (CctoT. 
30 gig (a) (Dy'—^^^^y'^ 7.^n^mn±^mi 0 Of)^y' 

^ 7^ ±<Dmm'smmm(D^mmmmzmtz mo 

6) ^fT^o 

[0 0 8 7 ] gI7ti. IB®«ilx-^«IBfg(^7'^X:^ 
Slf^l 1 0 etC^oT, fBg^l?il®«5C0 

m^y"-^ ^i^x. m^'smy'-^ 2m^m^nx:^ 
0. ^tonx^^rz^/->2(Dim^^^. jEmr^mm^ 

[0 0 8 8 ] (3) ^/-> 3^m^<^z^y T^i~^-rx 
mm 

40 mTCDy"^ 7.^^m\zn\^xy'-^mmmm(DV-> 3 

(7KI/X : 50000h'-12FFFFh) {Zy^—:^ 

^t^mL. yy^i-y-rxmm^^Ti^tzmcDy'^x^ 
[0 0 8 9 ] y7-r'r^-( X}jimx\t. y->i, 

>2. y->3^T6Offffi75^'^tflBaff3lT'-^3;0^6 

U-K-r >«i^(?)T'-:5^^^^b (1 0 0 8) . U— F 

-r>Si^a)iBg^=^fT^ ( 1 0 0 9) « cniCcfco^TcD 
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[0 0 9 0] wL±(D^o\z. y'-^mmmwzMT^m 
[0 0 9 1 ] ^fc. y'-^n^mmmcotRm^ i>z{?m^m 

(Dmi^^um-r^o itf^4^37>2 i o-e-r^i^ h^i^^ 
>:fym^n^t. ±&mm2 o o(Dmi^um^^2 o ? 

{c<i;0yn-fe-;-9-2 0 27!)t;in^^»b, ±&^M2 0 
Oti^'^X^IS&^^g® 1 0 O^C^bT^^^X^gftB 

^S^t-SlfigS^MMi^c^lB^ ( 1 0 0 5) ^mnT^o 20 
[0 0 93] ^1 4H2|5:^5gCDSIJS(Dfl^^JC:*5frt'5x^ 

Sg<^£tlUli'T>H^ff'r^ (12 0 1) T^^x^:?^ 

mLtzmmo:>mm'^my'-^ . ^^v^t^^^u i o str 

l^^bTl^^tB^^lIx-^^. /N'T. 1 0 7 ^ili;T^ 
-^^M'&'t^ (110 2) o ulCDB$31ii|-r^5^-i$^ 

tm^iz'f^ 7.^mmn^&mi o oop^-tu i o 

oTS^^^n, K^^ySJiai^^l 0 4fcJ:-5T, 
[0 0 9 4] ±^^S2 0 0 it. :^'e') 2 0 3 

ntztm'gmj'-^ ty"^ :;^^tzmn±mm i o ot:?^'?! 

Mb>^IBifeS3l7'-^(^Jt»^ff -5 (1 2 0 3) o I5& 

'gmy^-^(D\^^^^i^f3:^x:^D^-mtmm (120 
4) L;rcB#tc^i, ^^^) 2 0 siz^^^nrznzm'sm^ 
-^^y'^x^±(Dmm'T-i^tLxmmT^rzisb<DR 

MD|H@^ziV>K^^fTb ( 1 2 0 5) . y^^X^nZm 

n^mmi 0 o\t±^mm2 0 of)^(bm'bnrzy'-^^ 40 
T'^i'Xi^ic^ifigjjSiim^tD^iB^^s^jcjits (120 

6) LT, 5^^'X^±(7)i2SS3l7^-5^^£MSr-r'5. 15 
S75^'IE«lCfTt)n^^T. idfPl 2 0 1-1 2 0 6€:«l 

[0 0 9 5] tSg^g3lT'--^:^^^-S:bTl.^^<?:*iJ®r (1 
2 0 4) L^cB^tCtl. x^7.:i7gfmn-e>K^^ff b 

( 1 2 0 7) , T'^x^ies^M^iigi 0 0 \t^mi^rz 
^'^>\^^MnL (12 18) > y^^^^mih-^n. 

[0 0 9 6] ^±<Dj:o\z. mmm(D^n^±u^xv' so 
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^ 7.^izmm^mmi o o {zmmtm^Lfz^^xh. 
y'^T.^^ (D^mmmm^ (ommtm i.<mm^ nrz 

[0 0 9 7 ] ^fz. :k^zy' ^ Ts^tmx^ nmzT^m 

f5Smo^i^S31x-^<^ it K (110 3) x^ 

m^i)m±Lfs^^^o)x\ wx:f)^^tmmt^^x(omm^ 

[0 0 9 8 ] u^. $zm'smy'-^(Dw.m\z^fSi'r^y3i 
^Lx. mi^i 2 0 i-iftf^i 2 0 e^^foMb^fT 

MDfB&:3"7>Hl^ff (1 2 0 5) ^Hffi^-TtC, yy 

[0 0 9 9 ] :7r-f :^^'f X^fLH^fT^S-^ (100 

6) \Z\t. y'^y.^tm^^mmi 0 0\zM't^::^-^> 

\^mn\z^^x')-\^T^ hmmoymm^m^ doo 

7) . 2 0 3fr*&tt$nyctei^^ii 7=^-^(^8-3' 
l/^T>J-F^>1f^(^f^^^fTofc (1 0 0 8) mz. 

y"^ y.^mmn^^^mi o o{c:^t-r^ii-^>K^fTtc<:fc 
oTU-K-r>m^(^ies^^ff ^ (1 0 0 9) . z.n\z 
cfcoT, 5ifa«^pJi^<^i^^^?J>^*. m\zmmi^rzy'—^<D 

[0100] 

mmmj}^ u±(Dj:,o\z. *^Hjtcj:nti> iite^ 
^y'^T.^ \z:}i\^^xmm-^ nrzy"—^ ^"^mT^fzibm 
wtim^\^^'^Mm'§mm^mm\z^^ i.rzmxhm 

[0101] ^fz. $m^mmm<Dmmy'-i^f)^y'^ ys 
^ ^oym"^ f^niz^-ox^^to 'fy^T'^m fsim-^xh . 

[0102] ^fz. nm'smmmoymm^^mrj^x^D. 
mzm$Mm tLx'sm-^nxi^^^y'-i^^mmm^^^mi 
\zmE^^^x$>^mzxh. zi'^>\^m=f\z^^m\B 

[0 10 3]#fC, UTJI/^-f AttCD^>5§*^-T'-:$'^ 

mm-r^^itz^t. mmmtth:^^ >i^^n^rix^^(E>tmm 
m^x<D^mi)mm^n^tzib. mmy'-^^wm-r^ 
yy&^^^^i^^tii^xh. mmi^fzy'-^(Dm 
m^^-^mtuo. n±mzm^^^t€ti^ cLf)m^K 
[0104] ^ib\z. ^mm\zj:mi. y'-^tmmi^ 
irznr^y'-^mm^iz. \^^-ff:^mmLrzmx^. 
mz^-^ mmmmzmm ^ nr ^ a.- if ^ 
msM^z-r^ ctf)m<. mmmxmmf)^'^mx. te^u 

rz±X(0:i-lf-y'-:$^(Dn^f)^'^mtti:^. 

[0 10 5] ^^\z. y"^ y.^WFihm\zv->'smmn 
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[0 10 6] :*:^0JJCJ;ntf. H^-fygStC 

[m2] :^mm(omm(Dmmi^z:Biff^yt'7'^7.^mm 



im4] :$^^m<Dmm(Dmmi^z^^f^mm9!imi^7.9- 

mmm 

ims] :^mm(Dmmo:)mmi. 2\z^n^V'->im 
m7] :^^m(Dmm<Dmmi^z:^i^f^v->2$m^ 
{z^}^f^^/->2$mmmit¥mm±m{zm\B \.tL=r^^ 



10 



20 



[0 8] 2f5:^?^CD^]5S(^?^^ 1 {C:fefrtS^/->2feg^it 

[010] :$^^m(Dmmo:>mm i tc:fett'g)f2^eii5^- 
mil] :$^mM(Dmm<Dmmiiz:^f^f^yT-r^^-( 

[mis] *^^coiiffi(7)j^ffi2tc^tta:7 r-f :^^-r 



30 
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